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Features

» Drop in module for Virtex™, Virtex™-E, Virtex™-|l and
Spartan®-1l FPGAs.

» Decoding of 10-bit symbols into 8-bit bytes and an
accompanying “K” bit.

» Decoding of 268 unique transmitted characters: 256
byte values and 12 special ("K") characters

» Fully synchronous operation

» Decoder tracks "running disparity" to verify that
disparity sequence of the received symbols is valid

» Optional RUN_DISP output tracks the running disparity
of the decoder

« Optional DISP_ERR output indicates a violation of the
running disparity rules

» Optional SINIT input forces the decoder into a user-
defined known state

» Optional CE input can be used to selectively enable or
stall the Decoder

» Optional DISP_IN supports chaining multiple decoders
together

» Optional CODE_ERR output indicates that the input
symbol did not correspond to a valid member of the
code set

» Optional SYM_DISP output provides disparity
information on the current symbol being decoded

» Optional ND (new data) output indicates DOUT has a
new decoded symbol on its output

* Block RAM implementation can implement secondary
("B") decoder with almost no additional resource
overhead
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Figure 1: Decoder Schematic Symbol

Notice

This byte oriented DC balanced 8b/10b partitioned block transmis-
sion code may contain material covered by patents owned by third
parties including International Business Machines Corporation. By
providing this core as one possible implementation of this stan-
dard, Xilinx is making no representation that the provided imple-
mentation of this standard is free from any claims of infringement
by any third party. Xilinx expressly disclaims any warranty with
respect to the adequacy of the implemenation, including but not
limited to any warranty or representation that the implemenation is
free from claims of any third party. Futhermore, Xilinx is providing
this core as a courtesy to you and suggests that you contact all
third parties including IBM to obtain the necessary rights to use this
implementation.
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Figure 2: Dual Decoder Schematic Symbol

Functional Description

The 8B/10B Decoder core implements the full code set pro-
posed by A.X. Widmer and P.A. Franaszek!. The code
specifies the encoding of an 8-bit byte (256 unique data
words) and an additional 12 special (or "K") characters into
a 10-bit symbol, hence the 8b/10b designation. A number
or characteristics of the code scheme make it ideally suited
for high-speed local area networks, computer links, or any
serial data link. The code scheme is DC-balanced, which is
of particular benefit for active gain, threshold setting and
equalization of optical receivers. The code has a limited run
length, no more than 5 consecutive ones or zeros, and a
guaranteed transition density, which permits clock recovery
from the data stream. The special (K) characters are useful
as packet delimiters. A subset of them, referred to as com-
mas, are unique in that their bit pattern never occurs in a
string of data symbols and hence can be used to determine
symbol boundaries at the receiving end. Additional rules
embedded in the code design allow many errors to be
detected at the receiving end. The combination of these
features allows the receiving end of an encoded 8b/10b
data stream to extract the bit rate clock, to determine sym-

bol (and packet) boundaries, and to detect most transmis-
sion errors. This is all done with a comparatively low
overhead of 25 percent (each 10-bit symbol contains 8 bits
of information) versus, for example, a Manchester code
with its 100 percent overhead. Because of its many fea-
tures, the code has been used in the physical layer (PHY)
of a number of current and emerging standards, including
Fibre Channel, Gigabit Ethernet, and Rapid I/O to name a
few.

Disparity:

This datasheet uses a number of terms present in the orig-
inal IBM Journal paper. Understanding this terminology is
critical to a successful application of this core. Most impor-
tant is the concept of "Disparity.”

The disparity of any block of data is defined as the differ-
ence between the number of ones and zeros in the block.
Positive and negative refer to an excess of 1s over 0s, or Os
over 1s respectively. Each encoded symbol can be consid-
ered to be a block. The code scheme guarantees that an
encoded symbol's disparity is always either O (five ones,
five zeros), +2 (six ones four zeros) or -2 (four ones, six
zeros). Some byte values will have more that one potential
symbol encoding with the encoded symbol pattern deter-
mined by the "Running Disparity." Running disparity is sim-
ply a record of the disparity for the aggregate of all the
previously encoded symbols. For packet-based networking
applications, the running disparity is typically tracked from
the start of a packet.

The Decoder tracks the running disparity of the input data
stream for error checking purposes. At the end of each 10-
bit encoded symbol, the running disparity will be +1 or -1,
which equates to a 1 or 0 respectively on the RUN_DISP
output. Each symbol's disparity is combined with the cur-
rent running disparity to produce the new running disparity.
Symbols with a disparity of 0 would then not modify the run-
ning disparity [+1 + (0) = +1] or [-1 + (0) = -1]. Symbols with
a disparity of +2 or -2 would swap the running disparity
between +1 and -1; e.g., [+1 + (-2) = -1] or [-1 + (+2) = +1].

If the symbol disparity is anything other than +2, 0, or -2,
the disparity of the incoming data is invalid and a disparity
error is flagged (DISP_ERR = 1). Such an error also occurs
if the running disparity is +1 and the symbol disparity is +2,
or when the running disparity is -1 and the symbol disparity
is -2. Most invalid input symbols will also result in a disparity
violation.

Running disparity validity is also enforced at the sub-block
level. Since the 10-bit block is actually composed of a 6-bit
block and a 4-bit block, the same rules for running disparity
apply at those sub-block boundaries. The disparity of each
sub-block must be +2, 0, or -2. The running disparity at the
end of the sub-block must follow the rule that running dis-
parity must be -1 or +1. Failure to meet this criteria will also
be flagged as a disparity error by the Decoder.
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The Decoder uses the scheme in Widmer and Franaszek’s
paper to decode the 10-bit input symbol into an 8-bit output
value. The paper’s nomenclature defines the bits of the 10-
bit symbol as abcdei_fghj, where ‘a’ is the LSB and ‘j’ is the
MSB. This 10-bit encoded symbol is partitioned as a 6-bit
sub-block (abcdei) and a 4-bit sub-block (fghj). In the same
way, the 8-bit output value is defined as the concatenation
of a 5-bit and a 3-bit sub-block (ABCDE and FGH respec-
tively). As defined in the original paper, these 8 bits are
named ABCDE_FGH where A is the LSB, and H is the
MSB.

When decoding the 10-bit input symbol, the decoder first
decodes the 6 least significant bits abcdei of the input sym-
bol into the 5 least significant bits of the output, ABCDE.

Table 1 shows an example of this decoding for the symbol
designated D31.1. The five output bits ABCDE equate to
31 in decimal (EDCBA=11111) thus providing the first part
of the symbol name. Similarly, the 4 most significant bits
fghj of the input symbol decode into the three most signifi-
cant bits of the output FGH. The three output bits FGH, rep-
resent a decimal 1, providing the second part of the symbol
name (HGF=001).

Table 2 defines the decoding of the 12 special command
symbols for both positive and negative dispartiy cases.
These special characters are distinguished from the 256
standard characters by the KOUT output being asserted
when the symbol is decoded. The DOUT value identifies
which of the twelve special characters have been decoded.

Table 1: Example decoding of D31.1 for both running disparity (RD) cases

RD DIN[9:0] RD DOUT[7:0]

(prior) | 9 |8 |7|6 |5 [4[3|2|1]|0| (afte) | 7 | 6 | 5 [4][3] 2] 1] 0

j |hlg|f|ile|djc|b|la H G F |E|D| C | B A

D31.1 +1 1/0|0|12 0(|0f2|0|1|O -1 0 0 1 ]/1/1)1 1 1

D31.1 -1 1,001 ]|1|1|/0|2|0]|12 +1 0 0 1 |(12/1]1 1 1

Table 2: DIN, KOUT, and DOUT for valid special character decoding
DIN[9:0] KOUT DOUT[7:0] DOUT
Unsigned
ilhlgl[f]ile[d[c|[b]a K HIG|F|E|D|C|[B]A|(7asMSB)
K28.0 ojoj1/0(12|{1)2|1|0/|0 1 ojojof1}1|1,01/|0 28
K28.0 1/12/]0|1,0|0|]0|0]1]|1 1 ojojof1;1|1,01/|0 28
K28.1 o/1j1|{0|0|O0O]|O0O]O0}|1]1 1 oj/oj1|{1|1|1]|0]0O 60
K28.1 i1/0j0f1|1|1|1]|1]|0]|O 1 ojoj1{1/1|1]|0]0O 60
K28.2 i1/0(1|]012|1|1/212]0]|0O0 1 oj1j0l2}1|1,01]|0 92
K28.2 o102 }]0|0|0|0|1 12 1 oj1j0l2}1|1,0/|0 92
K28.3 i1{1j0(0|1|1]212|12,0]|0O0 1 of1j1{1}1(1,0/|0 124
K28.3 o/oj1|{1|0f|0|O0O]|0|1]1 1 oj/1(1{1/1|1]0]0O 124
K28.4 oj1j0/0j2|1 21|00 1 1/0;0|1)212|1|]0/|0O0 156
K28.4 i1/0(1|1,0|0|]0|0]1]|1 1 1/0;]0|1 /212|100 156
K28.5 o/,1j0j12j12|1|1|1]0/|0O0 1 1101|121 |1|0]|O0 188
K28.5 i1/0j1|/0[0|O0|O|O0O|1] 1 1 1/0(1|1|1|1|0]0O 188
K28.6 oj1j1/0(2|1)2|1|0/|0 1 1/12;0|1/12|1|0/|0O0 220
K28.6 1/0}(]0|1)0|0|]O0O|0]1]|1 1 1/12/0|1412|1|0/|0O0 220
K28.7 o,0|0j2|212|1|1|1]0/|0O0 1 1/1/1(12,1|1|0|O0 252
K28.7 1/1/1/0/0|0|O0O|O0O|1] 1 1 1/1/1(12,1|1|0]|O0 252
K23.7 oj0ojof12j0|1/0|1|1 12 1 1121|101 |1|1 247
K23.7 1/12}1/0/2|0|1/0]0]|O0 1 1121|101 |1|1 247
K27.7 o,0|0j2j0|1|1|0|1] 1 1 1/1/1(12,1|0|1]|1 251
K27.7 i1|{1j1(0/1|]0]0|2|0]|0O 1 1/1/1(12,1|0|1]|1 251
K29.7 oj0ojof12j0|12|1|0/|12 1 1(/12}1|1,1|1|0/1 253
K29.7 1/12}1/0/2|0|]0|0]1]|O 1 112111101 253
K30.7 ojojof12;0|{1)2|1|1,0 1 1/12}1|1,1|1|1/|0 254
K30.7 1/1/1/0/12|0|]0|0|O0]|1 1 1/1/1(12,1|1|1]|0 254
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Implementation Guidelines

The original paper by Widmer and Franaszek defines the
10-bit encoded symbol as a serial stream of bits named
abcdei_fghj. This encoded symbol is transmitted serially
from a to j. The 10-bit symbol contains sub-blocks of 6-bits
and 4-bits. Expressed in this manner, the "a" bit is actually
the LSB of the value, and the "j" bit is the MSB.

In the Decoder, the 10-bit DIN bus receives the encoded
symbol as DIN <9:0> where DIN <9> is the MSB (the "j" bit)
and DIN<O> is the LSB (the "a" bit).

The same rule applies to the DOUT decoded output byte.
Represented as ABCDE_FGH in the original paper, with A
as the LSB and H as the MSB, the DOUT <7:0> bus of the
decoder stores this value with DOUT <7>, the MSB (the "H"
bit) and DOUT <0> the LSB (the "A" bit).

The MSB/LSB ordering has no implications for data words,
but has implications when decoding special characters
(See Table 2).

Transmission is always LSB-first, so that when deserializ-
ing encoded symbols, DIN[O] (a) is received over a trans-
mission line first, and DIN[9] (j) is received last.

The Decoder is capable of decoding only 10-bit symbols
into the appropriate characters. It contains no transmission
protocol semantics and is not capable of directly manipulat-
ing serial data. When receiving serial transmitted data,
logic external to the decoder is needed to convert the
incoming a-to-j bitstream into the DIN <9:0> symbol that the
Decoder input bus requires. This external logic must also
be responsible for partitioning the incoming bitstream at the
proper symbol boundaries so that the decoder accurately
receives the complete encoded symbol (jhgf_iedcba).
Once the data is decoded, the decoder provides only the
decoded byte, K value, and error flags. All error correction
and data interpretation (such as interpreting a sequence of
bytes as a data packet, and recognizing the K codes as
proper commands/delimeters) must all be performed exter-
nal to the Decoder.

If more than one decoder is used to decode multiple sym-
bols at a time into larger words, the running disparity inputs
and outputs should be chained together. The RUN_DISP
output of the first decoder drives the DISP_IN input of the
second decoder. The final decoder's RUN_DISP output is
then connected back to the DISP_IN of the first decoder.

Note that this example also requires that the input clocks to
the two decoder stages be sequenced; e.g., not the same
clock or at least the same active clock edge.

Pinout

Signal names are shown in Figures 1 and 2 and described
in Table 3.

Clock - CLK [CLK_B]

The decoder is fully synchronous to its appropriate clock
port (CLK; CLK_B for the "B" decoder). All decoder input
ports have their setup time referenced to the rising edge of
the CLK (or CLK_B) input. All decoder outputs are also syn-
chronous to their respective CLK input. Clock inputs are ris-
ing edge active by default; to make the decoder(s) respond
to the falling edge of a system clock, insert an inverter
between the system clock and the decoder's CLK input.

CLK_B is the clock input for the optional secondary "B"
decoder.

Clock Enable - CE [CE_B]

CE, an optional input, can be used to stall the decoder, pre-
venting it from responding to changes on the inputs. If the
decoder has a CE port, and the CE input is inactive (logic
0), transitions on the clock port will have no effect. If CE is
active (logic 1) or is not present, then the inputs will be read
and outputs updated on every rising edge of the CLK.

The CE_B pin is the Clock Enable for the "B" Decoder.

Data-Input Bus - DIN<9:0> [DIN_B<9:0>]

DIN is the input bus that provides the 10-bit encoded sym-
bol to the decoder. In the case of serial data transmission, it
is important to note that DIN(O) is the least-significant bit of
the 10-bit encoded symbol. DIN must be aligned on symbol
boundaries (D<0>=a, D<9>=j) for the decoder to produce
correct results.

DIN_B is the Data Input bus for the "B" decoder.

Synchronous Initialization - SINIT
[SINIT_B]]

SINIT, an optional input, initializes the decoder to a defined
state. If SINIT is active (logic 1) and CE is active, the out-
puts and internal state of the decoder will be set on the ris-
ing edge of the clock. In this case, DOUT will be set to a
user-defined value, KERR will be set to zero, and the inter-
nal running disparity will be set to a user-defined value. It is
recommended to assert SINIT at times when the decoder's
state must be known, such as before receiving a packet to
insure that the running disparity is initialized correctly
before receiving.

SINIT_B is the Synchronous Initialization input for the "B"
decoder.

Data-Output Bus - DOUT [DOUT_B

DOUT is the decoded output byte. Subsequent to every ris-
ing clock edge (provided that CE is not present and inac-
tive), DOUT will hold the decoded data byte. The decoded
data byte is the decoded value of the 10-bit symbol on the
DIN bus at the clock edge.

DOUT_B is the decoded byte output for the B decoder.
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Figure 3: Schematic illustrating connection of multiple decoders.

Command Symbol Output Flag - KOUT
[KOUT_B]

KOUT indicates that the decoded 10-bit symbol was the
encoding of a command symbol or special character. Like
DOUT, KOUT is updated after the rising clock edge to
reflect the decoded value of the input symbol on the DIN
bus. When KOUT is inactive (logic 0), the 10-bit symbol
decoded is an encoding of an ordinary 8-bit byte (pre-
sented on DOUT). When KOUT is active (logic 1), the 10-
bit symbol is an encoding of one of the 12 special charac-

ters and the value on the DOUT bus indicates the identity of
the special character.

KOUT_B is the command symbol output flag for the "B"
decoder.

Disparity Input - DISP_IN [DISP_IN_B]

DISP_IN, an optional input, overrides the decoder's inter-
nal disparity. Normally, the running disparity (seen on the
RUN_DISP output) is fed back, and on the rising edge of
the clock added to the symbol disparity of the current
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Table 3: Decoder Input and Output Ports.

1/0 Pin Name P?):frte;tt;lr}s Description
CLK Input Clock: Clock input, all Decoder inputs are sampled and all outputs are updated syn-
[CLK_B] chronously on the rising edge of the CLK input.
CLK_B is the clock input for the optional secondary "B" Decoder.
CE Input Clock Enable: The optional CE input port controls whether or not the Decoder re-
[CE_B] sponds to a change in the CLK input. When present, the CE input must be active
(optional) (high) or the Decoder will not change state in response to the CLK input. When not
present, the Decoder will always change state on the rising clock edge.
CE_B is the clock enable input for the optional secondary "B" Decoder.
SINIT Input Synchronous Initialization: When the SINIT input port is present and set active
[SINIT_B] (high), the decoder is initialized on the rising edge of the clock to a defined state.
(optional) DOUT is set to a user-selectable symbol. KERR is set to 0. RUN_DISP is set to a
user-defined disparity.
SINIT_B is the Synchronous Initialization port for the "B" Decoder.
DIN<9:0> Input Data Input: Encoded 10-bit symbol input bus.
[DIN_B<9:0>] DIN_B is the Data Input bus for the "B" Decoder.
DISP_IN Input Disparity Input: If present, this port is a manual input for the running disparity to
[DISP_IN_B] which the current symbol's disparity is added. If not present, the running disparity
(optional) used is the Decoder's internal running disparity.
DISP_IN_B is the Disparity Input port for the "B" Decoder.
DOUT<7:0> Output Data Output: The decoded 8-bit byte resulting from decoding the input 10-bit en-
[DOUT_B<7:0>] coded symbol.
DOUT_B is the Data Output bus for the "B" Decoder.
KOUT Output K (Command) Output: If the inputted 10-bit encoded symbol was an encoding of
[KOUT_B] one of the 12 command codes, KOUT will be active (high).
KOUT_B is the Command Output flag for the "B" Decoder.
CODE_ERR Output Code Error: If present, CODE_ERR is active (high) whenever the inputted 10-bit
[CODE_ERR_B] encoded symbol does not correspond to a valid member of the code set.
(optional) CODE_ERR_B is the Code Error output flag for the "B" Decoder.
SYM_DISP<1:0> Output Symbol Disparity: If present, SYM_DISP designates the disparity of the most re-
[SYM_DISP_B<1:0>] cently decoded symbol:
(optional) 00 - ZERO
01 - ERROR
10 - NEGATIVE
11 - POSITIVE
SYM_DISP_B is the Symbol Disparity output for the "B" Decoder.
RUN_DISP Output Running Disparity: If present, RUN_DISP designates the running disparity, includ-
[RUN_DISP_B] ing the disparity of the data symbol that has been decoded.
(optional) 1 = Running Disparity of +1
0 = Running Disparity of -1
RUN_DISP_B is the Running Disparity output for the "B" Decoder.
DISP_ERR Output Disparity Error: If present, DISP_ERR is active (high) whenever the most recently
[DISP_ERR_B] decoded symbol violated running disparity rules. Causes for a disparity error include
(optional) invalid symbols and running disparity violations at both the symbol block and sub-
block levels.
DISP_ERR_B is the Disparity Error output flag for the "B" Decoder.
ND Output New Data: If present and CE is present, ND is active (high) whenever the CE pin
[ND_B] was high on the prior clock cycle, indicating that new data resides on the output pins.
(optional) ND_B is the New Data output flag for the "B" Decoder.
6 November 3, 2000




Xilinx, Inc.

symbol to produce the new running disparity. When
DISP_IN is present, however, the new running disparity
after the rising clock edge is defined as the symbol disparity
combined with DISP_IN (instead of the old running dispar-
ity). A logic 0 asserted on the DISP_IN input indicates that
an input disparity of -1 should be combined with the current
symbol disparity, and a logic 1 asserted on the DISP_IN
input indicates an input disparity of +1 should be used.

DISP_IN_B is the disparity input for the "B" decoder.

Code Error Flag - CODE_ERR
[CODE_ERR_B]

CODE_ERR, an optional output, indicates that the 10-bit
symbol on the Data-In bus during the rising edge of the
clock was not a valid member of the code set. Active (logic
1) represents a CODE_ERR, and inactive (logic 0) indi-
cates that the 10-bit code was a valid member of the code
set (although other errors may still exist).

CODE_ERR_B is the code error flag for the B decoder.

Symbol Disparity - SYM_DISP <1:0>
[SYM_DISP_B <1:0>]

SYM_DISP, an optional output, represents the disparity of
the 10-bit symbol currently being decoded. It has four pos-
sible values:

00 = Symbol has disparity of 0 (equal number of 0's and
1's in the symbol (5 zeros, 5 ones) )

10 = Symbol has disparity of -2 (two more 0's in the
symbol than 1's (6 zeros, 4 ones))

11 = Symbol has disparity of +2 (two more 1's in the
symbol than 0's (4 zeros, 6 ones))

01 = Disparity Error (the 10-bit symbol has an invalid
ratio of O's to 1's or the 6-bit or 4-bit sub-blocks of the
symbol have invalid disparities)

The symbol disparity is combined with the current running
disparity (+1 or -1) to generate the new running disparity for
the decoder.

Most applications will not require symbol dispartiy, which is
mostly useful as a debugging aid. To detect transmission
faults, these implementations will monitor DISP_ERR.

SYM_DISP_B is the symbol disparity for the B decoder.

Running Disparity - RUN_DISP
[RUN_DISP_B]

RUN_DISP, an optional output, exposes the current run-
ning disparity in the decoder to external logic. Running Dis-
parity, by definition, must be +1 or -1. The RUN_DISP
output uses a logic 1 to represent a running disparity of +1,
and a logic 0 to represent a running disparity of -1.

The running disparity, on each rising edge of the clock, is
combined with the Symbol Disparity of the symbol being

decoded to produce the new running disparity after the
clock edge.

When the DISP_IN port is present, the running disparity will
be based on the current 10-bit symbol and the DISP_IN
pin. When the DISP_IN port is not present, the running dis-
parity is based on the the current 10-bit symbol and the
decoder's internal running disparity.

The initial state of the RUN_DISP output is fixed to 0 (neg-
ative) for Virtex and is user configurable via the core’s GUI
for Virtex-II.

RUN_DISP_B is the running disparity of the B decoder.

Disparity Error Flag - DISP_ERR
[DISP_ERR_B]

DISP_ERR, an optional output, indicates the presence of
an error in the running disparity of the decoder. A disparity
error (represented by a logic 1) can be caused by many
things:

« If the symbol disparity of the 10-bit symbol currently
being decoded does not abide by the rules for running
disparity, it will produce a disparity error. It may be a
valid 10-bit encoded symbol, but it must be used in the
correct context of running disparity. In particular, if the
current running disparity is +1, the symbol disparity
must be 0 or -2. Or, if the current running disparity is -1,
the symbol disparity must be 0 or +2. In general, the
running disparity must always remain -1 or +1.

* The same rules for running disparity apply to the 6-bit
and 4-bit symbol sub-blocks. Violating running disparity
rules at this level, too, will generate a disparity error.

» A disparity error will also occur for a majority of inputs
that are not a member of the valid code set. These
additional cases can also be detected because the
CODE_ERR output will be set.

DISP_ERR_B is the Disparity Error output flag for the "B"
Decoder.

New Data Output - ND [ND_B]

ND, an optional output, indicates that all decoder outputs
have been updated on the most recent rising clock edge.
This indicates to downstream logic that all outputs (DOUT,
KOUT, all error flags, etc.) have been updated with the
results of the newly decoded symbol at the last rising edge
of the clock. The ND output is a delayed version of CE, tak-
ing on the value of CE at the rising edge of the clock on
each clock cycle. If the CE input port is not present, ND is
not available. ND is set to logic 0 on the clock cycle follow-
ing an SINIT input of a logic 1.

ND_B is the New Data output flag for the "B" Decoder.

November 3, 2000



8b/10b Decoder V1.0

Decode 8b/10b [ %]

Ed Parameters | B core ovendew | Bl contact|

Decode 8bIM0b

Component Name I

|7 Secondary Decoder

— Onptional Pins
|7 Running Disparity In |7 Running Disparity Out |7 Clock Enahle
[¥ Code violation Out [¥ Dispatity violation Out [ MNew Data
[¥ symhol Disparity Out

— Synchronous Reset

|7 Synchronous Reset ID_U_U (Pas) vl Synchronous Reset Value

- Back | (g Page 1 of 2

[ Display Core Wiewer after Generation

Generate Cancel Diata Sheet... WC@RE

Figure 3: 8b/10b Decoder Main Parameterization Window
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Figure 4: Secondary Decoder Parameterization Window
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Table 4: XCO File Parameters and the Default Settings.

Parameter XCO File Values Default GUI Setting
component_name ASCII text starting with a letter and based upon the following charac- blank
ter set: a-z, 0-9, and _
code_violation_out One of the following keywords: true, false true
b_code_violation_out One of the following keywords: true, false false
new_data One of the following keywords: true, false false
b_new_data One of the following keywords: true, false false
synchronous_reset One of the following keywords: true, false false
b_synchronous_reset One of the following keywords: true, false false
synchronous_reset_value Virtex: D0.0
Virtex-1I: D10.2, D21.5 with positive or negative disparity, or K21.5 Virtex: D0.0
with positive or negative disparity. Virtex-1: D10.2
(Note: DOUT will be set to the synchronous reset value)
clock_enable One of the following keywords: true, false false
b_clock_enable One of the following keywords: true, false false
running_disparity_in One of the following keywords: true, false false
b_running_disparity_in One of the following keywords: true, false false
running_disparity_out One of the following keywords: true, false true
b_running_disparity_out One of the following keywords: true, false false
symbol_disparity_out One of the following keywords: true, false false
b_symbol_disparity_out One of the following keywords: true, false false
disparity_violation_out One of the following keywords: true, false false
b_disparity_violation_out One of the following keywords: true, false false
secondary_decoder One of the following keywords: true, false false

CORE Generator Parameters

The main Core Generator parameterization screen for this
module is shown in Figure 4 and 5.

The XCO file parameters, values, and GUI defaults are
shown below in Table 4. Names of XCO file parameters
and their parameter values are identical to the names and
values shown in the GUI, except that underscore charac-
ters () are used instead of spaces. The text in an XCO file

is case insensitive.

Core Resource Utilization &

Performance

The BlockRAM-based encoder requires three (4K-bit) Vir-
tex BlockRAMs plus a single additional slice, as well as no
more than 4 CLB's for the Running Disparity and New Data
logic. If a Virtex-Il device is targeted, only one (16K-bit)
BlockRAM is required, plus the same additional slice and
extra logic.

For either architecture, a second decoder can be gener-
ated using the same BlockRAM resource, configured in a
dual-port mode. The only additional logic needed to imple-
ment the second Decoder is a second additional slice and
no more than 4 more CLBs for the second set of Running
Disparity and New Data logic.

The core performance is gated entirely by the clock to out
and setup times of the targeted device. The worst-case per-
formance for all Virtex families will be 100MHz.

Ordering Information

This core can be downloaded, free of cost, from the Xilinx
IP Center (http://www.xilinx.com/ipcenter) for use with the
Xilinx CORE Generator™ System V3.1i and later. The
CORE Generator System tool is bundled with all Xilinx Alli-
ance and Foundation Series Software packages.

To order online, visit the Xilinx Silicon Expresso Cafe at
http://toolbox.xilinx.com/cgi-bin/xilinx.storefront/
241669816/catalog//1006).

Xilinx software can also be ordered through your local Xil-
inx sales office. Information on the sales office nearest you
is available at http://www.xilinx.com/company/sales.htm.

1 A.X. Widmer and P.A. Franaszek A DC-BALANCED, PARTI-
TIONED-BLOCK, 8B/10B TRANSMISSION CODE, IBM Jour-
nal of Research and Development, Vol. 27, Number 5,
September 1983.
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